A 90-day oral gavage toxicity study of D-methylphenidate and D,L-methylphenidate in Sprague-Dawley rats.
D-methylphenidate is an enantiomer of D,L-methylphenidate and was developed as an improved treatment for attention deficit hyperactivity disorder in children. The current study was performed to determine and compare the toxicity of 2-50 mg/kg per day D-MPH and 100 mg/kg per day D,L-MPH for 90 days in rats with the top D-MPH dose being equimolar to 100 mg/kg D,L-MPH. The top D-MPH and D,L-MPH doses were at least 67 times that of the human dose and produced systemic exposures that were over 10 times higher than those typically achieved in children. During the course of the study, one male each from the 50 mg/kg per day and D,L-MPH groups and one female from the 50 mg/kg group died. Incidences of material around nose/eyes, scabbing, foot swelling, alopecia and abrasions were evident at 50 mg/kg per day D-MPH and 100 mg/kg per day D,L-MPH doses. Body weight and its changes decreased in a dose-dependent manner for D-MPH males. There were significant changes in some clinical chemistry measurements at the terminal bleed in the high dose groups of both sexes although most of these changes were resolved by the recovery bleed. Differences in absolute and relative body and certain organ weights for high dose D-MPH and D,L-MPH groups were seen at terminal necropsy with the differences no longer present after the recovery period. No abnormal or gross histopathological changes were associated with any of these organ weight changes reported for the terminal and recovery periods. Based on body weight changes, the no observed adverse effect level for D-MPH in rats was 20 mg/kg. Overall, the toxicity profile observed in rats with 50 mg/kg per day D-MPH was comparable to that of an equimolar dose of D,L-MPH (100 mg/kg per day) when given repeatedly for 90 days using a twice a day dosing regimen.